Application No.: ! 0/728,490 



Case No.: 58623US002 



Listing of Claims: 

The following claims are currently pending: 

1. (previously presented) A process comprising 

(a) providing a substantially inorganic photoreactive composition; 

(b) exposing, using a muhibeam interference technique involving at least three beams, at 
least a portion of said photoreactive composition to radiation of appropriate 
wavelength, spatial distribution, and intensity to produce a two-dimensional or three- 
dimensional periodic pattern of reacted and non-reacted portions of said photoreactive 
composition; and 

(c) removing said reacted portion or said non-reacted portion of said photoreactive 
composition to form periodic interstitial void space. 

2. (original) The process of Claim i wherein said periodic pattern is three-dimensional , 

3. (original) The process of Claim 1 wherein said periodic pattern has submicron -scale 
periodicity, 

4. (original) The process of Claim 1 wherein said substantially inorganic photoreactive 
composition comprises (a) at least one reactive species; (b) a photoinhiator system; and (c) 
optionally, a plurality of inorganic particles. 

5. (original) The process of Claim 4 wherein said substantially inorganic photoreactive 
composition loses less than about 60 percent of its initial weight upon photoreaction and 
pyrolysis. 

6. (original) The process of Claim 4 wherein said reactive species is a curable Species. 

7. (original) The process of Claim 6 wherein said curable species is organic or hybrid 
or£ mio inorganic 
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8. (original) The process of Claim 4 wherein said substantially inorganic photoreactive 
comj 1 itioi i.i] > v i one material selected from the g i aisisting of con isates ol 
photoreactive silancs, condensates of mixtures of reactive and non-reactive silancs, oiigomerie 
siloxane materials, branched silicon-containing oiigomerie and polymeric materials, and sol-ge! 
materials, 

9. (original) The process of Claim 4 wherein said photoinitiator system comprises (a) at least 
one multi-photon photosensitizer: (b) at least one electron acceptor; and (c) optionally, at least 
one electron donor. 

10. (origb 1 fhc proec t hum d wherein dd pi . itiator s> tern comprises at least one 
electron donor. 

1 1 . {original) The process of Claim 9 wherein said multi-photon photosensitizer has a two- 
photon absorption cross-scot? on greater than that of fluorescein. 

12. (original) The process of Claim 9 wherein said multi-photon photosensitizer has a two- 
photon absorption cross- section greater than about 1.5 times that of fluorescein. 

13. (original) The process of Claim 9 wherein said multi-photon photosensitizer is selected from 
Rhodamine B. molecules in which two donors are connected to a conjugated % (pi)-electron 
bridge, molecules in which two donors are connected to a conjugated n (pi)-eleclron bridge 
which is substituted with one or more electron accepting groups, molecules in which two 
acceptors are connected to a conjugated n (pi)-electron bridge, and molecules in which two 
iccepto.1 ; 3rt eonnet ted to i conjugal f t j i elec on brid v\ m is is substituted wUh one or 
more electron donating groups. 

14. (original) The process of Claim 13 wherein said multi-photon photosensitizer is Rhodamine 
B. 
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13, (original) The process of Claim 9 wherein said electron acceptor is selected from the group 
consisting of iodonium salts, chloromethylafed triazines, diazonium salts, sulfonmm salts, 
im salts, triary limit 1 diraei i 

16. (original) The process of Claim 1 0 wherein said electron donor is selected from the group 
consisting of amines; amides: ethers: ureas; sulfuric acids and their sails; salts of Jerrocyanide, 
ascorbic acid and its salts; dithioearbamic acid and its salts; sails of xanihates; salts of ethylene 
diamine tetraacelic acid: salts of (aIkyl)„{aryl) m borates, wherein n + m = 4; SnR? compounds, 
wherein each K is independently selected from alky h aralkyb aryf and alkaryl groups; ferrocene; 
and mixtures thereof 

17. (original) The process of Claim 4 wherein said inorganic particles are selected from the 
group consisting of metal oxide particles, metal carbonate particles, metal fluoride particles, and 
combinations thereof. 

18. (original ) The process of Claim 17 wherein said inorganic particles are metal oxide 
particles, 

19. (original) 1 he process of Claim 18 wherein said metal oxide is selected from the group 
consisting of silica, titans a, alumina, zireonia, vanadia, antimony oxide, tin oxide, and mixtures 
thereof. 

20. (original) The process of Claim 19 wherein said metal oxide is silica. 

21. (original) The process of Claim 4 wherein said inorganic particles are less than about 150 
nanometers in average diameter. 

22. (original.) The process of Claim 4 wherein said inorganic particles have been surface treated. 

23. (original) The process of Claim 1 wherein said exposing is carried out using a multibeam 
interference technique involving at least four beams. 
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24. (original) The process of Claim 1 wherein it cposing is by ii d tting in pulsed mode 

25. (original) The process of Claim i wherein said radiation is near-infrared radiation. 

26. (original) The process of Claim 1 wherein said, non-reacted portion of said photoreactive 
composition is removed to form said interstitial void space. 

27. (original) The process of Claim 26 wherein said removing of said non-reacted portion of 
said photoreactive composition is accomplished by development with a solvent. 

28. (original) The process of Claim 26 wherein said process further comprises the step of at 
least partially filling said interstitial void space with at least one material having a refractive 
index that is different from- the refractive index of said reacted portion of said photoreactive 
composition. 

29. (original) I he process of Claim 28 wherein said idling involves deposition of said material 
by chemical vapor deposition. 

30. (original) The process of Claim 28 wherein said process further comprises the step of 
removing said reacted portion of said photoreactive composition. 

31. (original ) T he process of Claim 30 wherein said removing is by chemical etching. 

32. (original} The process of Claim 2.8 wherein said material has a refractive index greater than 
about 2. 



33. (original) The process of Claim 28 wherein said material is an inorganic semiconductor. 
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34. (original) The process of Claim 33 wherein said inorganic semiconductor is selected from 
the group consisting of silicon, germanium, selenium, gallium arsenide, indium phosphide, 
gallium indiu 4 hide, ai lium iium aisemde 

35. (original) The process of Claim 34 wherein said inorganic semiconductor is silicon. 

36. (original) The process of Claim 1 wherein said process further comprises the step of 
exposing at least a portion of said non -reacted portion of said photoreaetive composition to 
radiation of appropriate wavelength and intensity to cause multiphoton absorption and 
photoreaetion to form additional reacted portion and a remaining non-reacted portion. 

37. (original) The process of Claim i wherein said process further comprises sintering, 
pyrolysis. and/or annealing, 

38. (previously presented) A process comprising 

(a) providing a substantially inorganic photoreaetive composition comprising 
(!) at least one eatiorueally reactive species. 

(2) a multiphoton photoiniuator system, and 

(3) optionally, a plurality of surface-treated silica particles; 

fb) exposing, using a muitibeam interference technique Involving at least four beams, at 
least a portion of said photoreaetive composition to radiation of appropriate 
wavelength, spatial distribution, and intensity to produce a three-dimensional, 
submicron-scaie, periodic pattern of reacted and non -reacted portions of said 
photoreaetive composition; and 

(c) removing said non-reacted portion of said photoreaetive composition to form periodic 
interstitial void space. 
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